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1 [INTRODUCTION

This document is being submitted as a quarterly update regarding the Expanded Heat Removal
* Pilot Study underway in the South Quarry of the Bridgeton Landfill in Bridgeton, Missouri. This
update was requested by the Missouri Department of Natural Resources (MDNR) in a letter dated

September 4, 2014, and includes a summary of work and data collected during the third quarter
of 2015. i .

The following discussion includes a summary of activities and field.data compiled in the fourth
quarter of 2015 regarding the Heat Extraction System Pilot Study underway at Bridgeton Landfill
(BL). This update includes presentation of in-waste temperature measurements, heat rémoval
data at each removal location, status of the current system, operatihg log for the reportjhg period
and discussion of data. The data collected from in-place waste temperatures are presented in
Appendix A. Heat removal point data is included in Appendix B. Plan views of the Temperature
Monitoring Probes (TMP) and current heat removal system are included as Appendix C & D,
respectively. Appendix E includes entries made to the Heat Extraction System Operating Log
during the third quarter of 2015. '

2 SYSTEM OPERATION

The heat extraction system operated consistently during the fourth quarter of 2015. The system .
has operated with minimal operational or physical changes since the expansion completed on
June 26, 2015 (GIW-8, -9, -11, -12 and -13). The system has operated consistently with no
significant issues during the reporting period. '

3 DATA SUMMARY

The collection of in-waste temperature measurements have been obtained weekly during the
fourth quarter of 2015 as part of the pilot study. The measurements of in-waste temperatures
are presented graphically in Appendix A. The inflow temperature, outflow temperature and -
flow rate are recorded at each heat removal unit approximately weekly. These parameters are
utilized to calculate the heat extraction rate (kilowatts). The heat extraction rate (kilowatts) is
presented graphically with the corresponding flow rate (gallons per minute) in Appendix B.

4 SUMMARY AND DISCUSSION OF RESULTS

The BL has continued the successful operation of twelve (12} heat removal points this reporting
period. The heat removal system has operated with only minor maintenance this period. The
system continues to operate with minimal interruption.
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The data collected during the reporting period is relatively consistent with data recorded in
previous quarters. A review of the in-waste temperature measurements show consistent
temperatures during the reporting period. The TMPs at approximately five (5) and nine (9) feet
to the north of heat removal points have continued to exhibit significant temperatures reductions
compared to measurements obtained prior to the system operation. The in-waste temperature
measurements adjacent to heat removal points on the south side have shown a steady reduction
from the original temperatures but significantly less in magnitude compared to the north. The
in-waste temperatures measured at a greater distance (20 to 30 ft. away) from heat removal
points are consistent in maintaining temperature reductions compared to measurements
obtained prior to operation of the system.

The overall temperatures in the neck area have been consistent for the momtormg period. Also,
the temperature on the north side of the heat removal pomts have remained significantly lower
compared to the south side. This indicates normal landfill heat generatlon in the waste on the
north side of the heat removal pomts

A review of the heat removal point data for this reporting period has been conducted. The initial
or south line of heat removal points have shown relatively steady rates of energy removal. The
measurements obtained in early December showed an increase in the extraction rate. This could
be contributed to lower ambient temperatures or factors associated with the time of day the
reading was obtained. The steady-state removal rate of the northern line of points are higher
than the points installed on the south row of points. This is expected and likely attributed to the
deeper depth of the heat removal points on the north row.

BL is continuing the operation of the heat removal system at the facility.
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Appendix A — Temperature Monitoring Probe Graphs '(Fourth Quarter 2015)
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Appendix B — Heat Removal Point Data Graphs (Fourth Quar’cér)
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Appendix C — Temperature Monitoring Probe Layout
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Appendix D — Heat Removal System Plan View
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Appendix E — Heat Extraction System Operating Log (Fourth Quarter)
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